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PACnPEJQ[EJIEHHE ECTECTBEHHHX IIAPA3HTOB - TPHBOB 
H MHKPOCnOPHJDtHH - B IIOnyJlSmHH JIH^HHOK 
MAJI5IPHHHHX KOMAPOB (DIPTERA: CULICIDAE) J0[O H nOCJIE 
HH<t>HUHPOBAHHH 3HTOMOIIATOrEHHOH BAKTEPHEH 
BACILLUS THURINGIENSIS ISRAELENSIS 

© B. A. BypjiaK, T. <E>. IlaHKOBa 

HccJie,QOBajiH cneijHcJjHUHOCTb pacnpeueJieHHH mhkpooiophuhh h napa3HTHuecKHx 
rpn6oB y jihuhhok MaJinpHHHbix KOMapoB 4-ro B03pacia Anopheles messeae Fall, 
c pa3HbiMH HHBepcHOHHbiMH reHOTHnaMH h An. beklemishevi Stegny et Kab. H3 npnpou- 
hoh nonyjiHUHH. IIapa3HTHqecKHH rpn6 HeH36HpaiejibHO nopaxcaJi ocobeii o6ohx bhuob 
h Bcex HHBepcHOHHbix reHOTHnoB, HMeioiunxcH b .aaHHOH nonyjiHUHH An. messeae. 
MHKpocnopHflHH Parathelohania messeae nopaxtaJia b ochobhom caMijOB o6ohx bhuob, 
HO H36HpaTeJIbHOCTH B OTHOUieHHH HHBepCHOHHbIX reHOTHnOB TaKXCe He fleMOHCTpHpO- 

Bajia. HH(J)HUHpoBaHHe 3HTOMonaToreHHOH SaKTepneH Bacillus thuringiensis israelensis 
(Bti) jihuhhok 4-ro B03pacTa An. messeae h An. beklemishevi npHBOUHJio k rnSejiH 
ocoSew, nopaxceHHbix napa3HTHuecKHM rpnboM. IIpoueHT 3apaxceHHOCTH MHKpocnopn- 
UHeii P. messeae nocjie o6pa6oTKH Bti chh3hjich ot 1.1 ±0.5 no 0.5 ± 0.3 % y An. messeae 
h ot 1.3 ± 1.3 no 0.7 ± 0.5 % - y An. beklemishevi. An. beklemishevi BnepBbie OTMeueH 
KaK xo3hhh P. messeae. 06pa6oTKH Bti MoryT HapyiunTb cbaJiaHcnpoBaHHOCTb ecrecT- 
BeHHblX OTHOUieHHH MeXCfly MaJIHpHHHbIMH KOMapaMH H HX Iiapa3HTaMH B npHpOflHblX 
nonyjiHUHHx. 


JIjih npnpouHbix 3K0CHCTeM xapaKTepHa cSaJiaHcnpoBaHHOCTb OTHOUieHHH Mexcuy 
napa3HTOM h xo3hhhom. IIapa3HTbi BbicTynaiOT b pojih <J)aKTopa, peryjinpyiomero 
UHCJieHHOCTb X03HHHa H CTa6HJIH3HpyK)IUerO BHUOBOH COCTaB 3KOCHCTeMbI (BeKJieMH- 

uieB, 1956; Bopohhh, 1991). 

y MaJiupHHHbix KOMapoB 3ana,imoH Ch6hph oTMeueH pnu napa3HTOB - MHKpo- 
cnopH^HH h rpHboB (KajibBHiu, KyxapuyK, 1974; JlyxucoBa h up., 1988). OuHaKo npn 
3tom He Bcer.ua H3BecTHa cneun^HUHOCTb KOHKpeTHoro napa3HTa no othouichhio 
k ouHOMy H3 UByx bhuob xo3HeB - Anopheles messeae Fall. 1926 h An. beklemishevi 
Stegny et Kab. 1976, jihuhhkh KOTopbix uacTo pa3BHBaioTCH b ouhhx h Tex xce BouoeMax. 

3tO CBH3aHO C TpyUHOCTHMH HUeHTH(|)HKaLIHH 3THX UByX BHUOB. HaHbOJiee HaueXCHbIM 
MeTouoM onpeueueHHH MaJinpHHHbix KOMapoB hbjihctch aHajiH3 noJiHTeHHbix xpoMo- 
com, KOTopbiH h npHMeHHJiH b HacToniueM HccneuoBaHHH. OcobeHHOCTH pacnpeueuemiH 
MHKpocnopnuHH b nonyjiHimnx An. messeae c pa3HbiMH HHBepcHOHHbiMH reHOTHnaMH 
TaKxce no HacTonmero MOMeHTa He H3yuaJiHCb. 

SHTOMonaToreHHan 6aKTepnn Bacillus thuringiensis israelensis {Bti) H3BecTHa KaK 
ouhh H3 Hangouee nepcneKTHBHbix peryjiHTopoB uhcji6hhocth KOMapoB Ha jihuhhou- 
HOH (J)a3e pa3BHTHH. OuHaKO CBeueHHH O BJIHHHHH 06pa60T0K Bti Ha COXpaHeHHe 
ecTecTBeHHbix napa3HTOB b jiHUHHKax no chx nop Kpaime HeMHorouHCJieHHbi. 
B HacTonmeM HccneuoBaHHH H3yuaJiH cneun^HUHOCTb nopaxceHHH rpnSoM h mhkpo- 
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OIOpHOTeH JIHqHHOK MaJIHpHHHbIX KOMapOB RByX BHflOB, a TaKJKe BflHHHHe HH(J)HI|HpO- 
BaHHH Bti Ha coxpaHeHHe sthx napa3HTOB b npHpojjHOH nonyjinijHH. 

MATEPHAJIH H METOJXbl 

MaTepnaJiaMH k HacronmeMy coobmeHHio nocjiyxcHjiH BbiOopKH jihhhhok 4-ro 
B03pacTa H3 nonyjinijHH noc. TeryjibjjeT (ToMCKan o6ji.), a TaKxce 3KcnepHMeHTbi, 
npoBe,ueHHbie b 1990 r. Ha ocobnx stoh nonyjimjHH. JIhhhhok <J)HKCHpoBajiH crnipT- 
yKcycHOH cMecbio (3: 1). IlpenapaTbi nojiHTeHHbix xpomocom roTOBHjiH no jiaKTO- 
ai^eTopceHHOBOMy MeTojjy. B KanecTBe MapKepoB Hcnojib 30 BajiH xpoMocoMHbie nocjie- 
flOBaiejibHOCTH An. messeae XL l9 XL 2 , 3R 0 , 3R l5 3L 0 h 3L x (CierHHH, 1991). IIpHcyTCT- 
bho napa3HT0B onpefleJiHjiH, pacTHpan Gpioimco (J)HKCHpoBaHHbix jihhhhok, Ha oicpa- 
meHHbix no rHM3a-P0MaH0BCK0My hjih jiaKToaijeTopceHHOM npenapaiax no,u cbcto- 
BbIM MHKpOCKOnOM. ^aCTb JIHHHHOK 6bIJia 3a$HKCHpOBaHa B 40 %-HOM TJIHUepHHe. 3thx 
jihhhhok BbiceBajiH Ha cpejjy ^aneica jjjih onpejjeJieHHH bhjjoboh npHHaflJiexcHOCTH 
rpnbOB. 06pa6oTKy jihhhhok b bHOTecTax npoBOjjHJiH kjiohom P (7) Bti H3 KOJiJieiotfiH 
HCh3)K. Hcxo^Hyio cycneH3Hio (KOHueHTpaiura Bti cocTaBHjia 3.7 mt / mji ) totobhuh no 
MeTo^y, onHcaHHOMy paHee (EypjiaK, CnbaTaeB, 1995). HH^HnnpoBaHHe jih^hhok 
MaJIHpHHHbIX KOMapOB npOBOflHJIH B njiaCTHKOBbIX KIOBeTaX 22 x 10 CM 2 . KOHUeHTpa- 
ijhh naToreHa npn HH^HijHpoBaHHH cocTaBHjia 0.02 mkji hcxojjhoh cycneH3HH Bti Ha 
1 MJI BOJJbl flJIH CTapiIIHX JIHHHHOK H 0.01 MKJl/MJI - flJIH MJiaflUIHX. BcerO ObCJieflOBaHO 
CBbirne 2 Tbic. ocoben. 


PE3yjn>TATbI 

JIhhhhkh 4-ro B03pacia An. messeae h An. beklemishevi b KOHTpojie OKa3aJiHCb 
3 apaaceHbi cnopaMH napa3HTHqecKoro rpn6a, TaKCOHOMHqecKyio npHHajjJieJKHOCTb 
KOToporo OKOHqaTenbHO y ct aHOBHTb He yaanocb. B nocjieayiomHe roflbi (1991-1995) 
npHcyTCTBHH 3Toro rpnba b nonyjimjHH oTMeneHO He 6 mjio. Ilpn BbiceBax (JjHKCHpoBaH- 
hmx b 40 %-hom rjiHijepHHe jihhhhok Ha cpe^e Maneica qacTb npo6 He npopaciaJia, 
qacTb - .aaBana b pe3yjibTaTe noceBOB rpn6bi Trichoderma sp. h Penicillum sp. CHMmo- 
MaMH 3a6ojieBaHHH y jihhhhok oSm^ho 6biJiH nonepHeHHe Gpioimca jihhhhkh b paiiOHe 
flbixanbiia h noKpacHeHHe noKpoBOB. Oqarn nopaacemiH Penicillum sp. JiOKaJiH 30 BaJiHCb 
Ha cjnoHHbix >Kejie3ax jihhhhok. 


TaSjinija 1 

3apa*eHHOCTb napa3HTHqecKHM rpnboM jihhhhok 4-ro B03pacia An. messeae 
b KOHTpojie h nocjie obpaboTKH Bti 

Table 1. Invasion by parasitic fungus of 4-th instar larvae An. messeae 
in control and after Bti treatment 



^HCJIO 

JIH^HHOK, 

n 

KoHueHTpa- 
LJHH Bti, 
mkji/mji 

CMepT- 

HOCTb, 

M ± Sm, % 

OKyKJIH- 

JlOCb, 

M ± Sm, % 

3apa«eHO 

rpH6oM, 

M ± Sm, % 

KOHTpOJIb 

100 

— 

1.0 ± 1 

26 ± 4.4 

38.5 ± 6 

OnbiT 

200 

0.02 

41.0 ± 3.5 

8.0 ± 1.9 

— 
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Ta6jiHiia 2 

XpoMocoMHMH cocTaB aapaJKeHHux h He 3apa»eHHbix rpn6aMH jutchhok An. messeae 
b KOHTpojie h nocjie o6pa6oTKH Bti 

Table 2. Chromosomal composition of infected and noninfected larvae 
of An. messeae in control and after Bti treatment 


BapnaHT 

XpOMOCOMbI 

MaCTOTa XpOMOCOM, f ± sf, % 

KOHTpOJIb 

om>iT 

n 84 

3apajKeHHbie 
n 25 

He3apaaceHHtie 

n 40 

CaMijbi 




XL x 

28 ±9 

20 ± 6.3 

36.9 ± 5.3 

xl 2 

- 

7.5 ± 4.2 

9.5 ± 3.2 

CaMKH 




XL xl 

44 ± 9.9 

50 ± 7.9 

31 ±5 

xl 12 

28 ±9 

22.5 ± 6.6 

22.6 ± 4.6 

AyTOCOMbi 




3Rqo 

24± 8.5 

25 ± 6.8 

23.8 ± 4.6 

3R 0 i 

52 ±10 

55 ± 7.7 

53.6 ± 5.4 

3Rn 

24 ± 8.5 

20 ± 6.3 

22.6 ± 4.6 

3L 0C 

72 ±9 

77.5 ± 6.6 

84.5 ± 3.9 

3L 0 i 

20 ±8 

22.5 ± 6.6 

13.1 ± 3.7 

3L 1X 

8 ±5.4 

- 

2.4 ± 1.7 


Tabjinixa 3 

PacnpejjeneHHe MHKpocnopHjjHH no BHjjaM jhtohhok MaJiHpHHHwx KOMapoB 
b KOHTpojie h nocjie o6pa6oTKH Bti 

Table 3. Distribution of microsporidia in species of anofelines larvae 
in control and after Bti treatment 


Bha 

Mhcao 

JIH^HHOK 

KojipraecTBO 

reHOTHnoB 

ripoqeHT 

HHBa3HH 

JXOTLH 
caMqOB, % 

An. messeae 





KOHTpOJIb 

13 

12 

1.1 ± 0.5 

84.6 ± 10 

onbiT 

3 

1 

0.5 ± 0.3 

100 

An. beklemishevi 





KOHTpOJIb 

4 

1 

1.3 ± 1.3 

100 

onbiT 

2 

1 

0.7 ± 0.5 

100 
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Ta6jiima 4 


XpOMOCOMHMH COCTaB 3apaJKeHHMX H He 3apa*eHHUX MHKpOCHOpHJJHHMH 
jih^hhok An. messeae b KOHTpojie h nocjie HH$HiiHpoBaHH5i Bti 

Table 4. Chromosomal composition of infected and noninfected by microsporidia 
of An. messeae larvae in control and after Bti treatment 


BapHaHT 

XpOMOCOMbI 

^acTOTa xpoMocoM, f ± si, % 

KOHTpO Jib 

onfeiT 

r 

He3apa«eHHtie 
n 439 

3apaxceHHtie 
n 13 

He3apa»eHHtie 

n 654 

3apa«eHHbie 

n 3 

CaMubi 





XLj 

31.4 ± 2.2 

53.8 ± 13.8 

37.5 ± 1.9 

100 

xl 2 

7.7 ± 1.3 

30.8 ± 12.8 

6 ±0.9 


CaMKH 





XL xl 

38.3 ± 2.3 

7.7 ± 7.4 

37.8 ± 1.9 


xl 12 

20.7 ± 1.9 

7.7 ± 7.4 

16.2 ± 1.4 


xl 22 

1.6 ± 0.6 


0.6 ± 0.3 


AyTocoMbi 





3R 0 o 

24.4± 2 

23.1 ± 11.7 

27.4 ± 1.7 


3R 0 i 

54.4 ± 2.4 

46.2 ± 13.8 

49.2 ± 2 

100 

3Rn 

21.2 ±2 

30.8 ± 12.8 

21.9 ± 1.6 


3L 00 

80.6 ± 1.9 

69.2 ± 12.8 

79.4 ± 1.6 

100 

3L 0 i 

18 ± 1.8 

30.8 ± 12.8 

19.3 ± 1.5 


3L 1X 

1.4 ± 0.6 


1.4 ± 0.5 



TpH6, nopa3HBiiiHH jih^hhok, He HMen cneuH^nqHOCTH .aeHCTBHH hh b bh^obom, 
hh b reHOTHnHqecKOM oTHomeHHnx: cnopbi oTMe^eHbi y jih^hhok MaJinpHHHbix KOMa- 
poB o6ohx BHflOB, a TaKHce y oco6en An. messeae c pa3HbiMH HHBepcHOHHbiMH reHo- 
THnaMH, KOTOpbie IIpHCyTCTBOBaJlH B 3TOH nonyjIHUHH. MoXCHO OTMeTHTb TeH^eHUHIO 
k nopaaceHHio rpn6oM ocoSeii c reHOTHnoM 3L 1X . Y jih^hhok, BbDKHBiiiHx nocjie hh<J)h- 
UHpoBaHHH 3HTOMonaToreHHOH OaKTepnen Bti , cnopbi rpn6a He oOHapyxcHBajmcb. 
CaMijbi An. messeae b stoh nonyjinuHH 0Ka3aJincb 6ojiee ycTOH^HBbiMH k Bti , veM 
caMKH 3Toro BH,aa (3HaqeHHe „xH-KBa,iipaT” cociaBHJio x 2 = 4.68, qwcno CTeneHen 
CBo6o,abi df = 1, p < 0.05). H3MeHeHHH b ^acTOTax ayiocoM nocjie o6pa6oTKH Bti He 
6biJiH o6Hapy^ceHbi, xoth HMenacb TeH^eHUHH k B03paciaHHio qacTOTbi reHOTHna 
3L 00 (ia6ji. 1, 2). 

Bo B3HTbix Bbi6opKax o6Hapy)KeHO 2 BHjja MHKpocnopHflHH: Issia globulifera Issi 
et Pankova, 1983 h Parathelohania messeae (Hcch, IlaHKOBa, 1983; JlyaucoBa h ap., 1988). 
I. globulifera 6biJia HaH^eHa Jiniub y flByx oco6en - caMija h caMKH An. messeae. 
P. messeae nopaacajia b ochobhom caMijoB o6ohx bh^ob MajinpHHHbix KOMapoB (ajih 
An. messeae x 2 = 8.9, df = 1, p < 0.01). PacnpeaejieHHe P. messeae cpe^H caMijoB 
An. messeae c pa3HbiMH HHBepcHOHHbiMH reHOTHnaMH TaKace He 6biJio cneuH^HqHbiM. 
IlOCJie HH(J)HUHpOBaHHH Bti JIH^HHOK flByX BHflOB MaJIHpHHHbIX KOMapOB 'laCTOTa 


48 




HHBa3HpOBaHHLIX MHKpOCnOpHflHeH 0 C 06 eH CHH3HJiaCb HeSHa^HMO. npH 3TOM BbDKHJIH 
jiHinb nopaxceHHbie MHKpocnopHUHeH P. messeae caMijbi An. beklemishevi h An. messeae 
c reHOTHnoM (ia6ji. 3, 4). 


OBCy^KJIEHHE 

MH^HUHpoBaHHbie napa3HTHqecKHM tph6om jih^khkh MaJinpHHHbix KOMapoB 
OKa3aJiHCb MeHee ycToimHBbiMH k Bti, qeM He3apaxceHHbie. 3 to no3BOJiHeT npe^nojio- 
xcHTb, qio o6pa6oTKa Bti C03uaeT yrpo3y 3JiHMHHaijHH 3Toro rpn6a H3 nonyjinnHH 
MaJIHpHHHbIX KOMapOB H HapyilieHHH HX eCTeCTBeHHbIX B3aHMOOTHOineHHH. B 03 M 0 )KH 0 , 
3to TaKxce OKaxceTCH xapaKTepHbiM jujih upyrnx rpH 60 B, napa3HTHpyiomHx b jiHqHHKax 
KOMapoB. IIpH 3 tom HaH6ojibiueH yrpo3e nouBepraiOTCH BH^bi tph6ob, hmcioiuhc y3KHH 
CneKTp X03HCB, B TO BpeMH KaK BHUbl C IUHpOKHM CneKTpOM X03HeB MOryT HMeTb 
3anacHbie pe3epByapbi b BH,ue opraHH3MOB, othochiuhxch k .upyrHM TaKcoHaM. 3 jihmh- 
HauHH eciecTBeHHbix napa3HT0B (uinpe - chm6hohtob) H3 nonyjinijHH MaJinpHHHbix 
KOMapoB MoxceT co3^aTb He6jiaronpHHTHyio b anH^eMHOJiorHqecKOM oTHomeHHH 
06 daH 0 BKy, OfiyCJIOBHB KaK BCnbllUKH qHCJieHHOCTH KOMapOB, TaK H BCIlbllllKH 3a60Jie- 
BaHHH (b tom qHCJie MajinpHH) y qenoBeKa. 

HeH36HpaTejibHoe HH^HunpoBaHne jih^hhok An. messeae c pa3HbiMH hhbcpchoh- 
hmmh reHOTHnaMH Morjio 6biTb cneucTBHeM KaK cnoco6a 3apaxteHHH jih^hhok rpH6oM, 
TaK h pe3yjibTaTOM .ujiHTenbHOH Koa^anTauHH napa3HTa h xo3HHHa. TaKoe pacnpe^ejie- 
HHe HHBa3HH b nonyjinimH Morjio 0Ka3aTbCH TaKx<e cjie^CTBHeM cTpaTerwH B3aHMo- 
OTHomeHHH xo3HHHa h napa3HTa, HBJiniomerocH „Me,UJieHHbiM” naToreHOM, b OTJiHqHe 
ot „6bicTporo” naToreHa Bti (Fuxa, 1987). HeiiCTBHe Bti Ha jih^hhok An. messeae H3 stoh 
nonyjiHUHH npHBOflHJio k chhjkchhk) uojih reHOTHnoB c HHBepcneH XL 2 (TopfleeB, 
BypjiaK, 1992). 

Hen36HpaTejibH0CTb pacnpe,ueJieHHH rpH6a He hbjihctch CBH^eTejibCTBOM oTcyTCT- 
bhh buhhhhh napa3HTa Ha reHeTHqecKHH roMeocTa3 nonyjinuHH xo3HHHa. Oho MoxceT 
cKa3aTbCH, HanpHMep, Ha ceKcyaJibHOM noBeueHHH HMaro h npuBecTH k HapyuieHHio 
CHCTeM cnapHBaHHH (Thompson, 1987; Lucarotti, Klein, 1988; Bopohhh, 1991). 

MHKpocnopH^HH HMeiOT cxouHyio c rpn6aMH CTpaTermo B3aHMo,ueHCTBHH 
c xo3hhhom (Fuxa, 1987; JlbHKOB, 1992). Ohh TaK me, KaK h rpH6bi, He hmcjih H36wpa- 
TejibHocTH b nopaxteHHH oco6en c KaKHM-jiH6o onpeuejieHHbiM HHBepcnoHHbiM reHO- 
THnoM b ^aHHOH CHTyauHH. IIpeHMymecTBeHHoe nopaxcemie MHKpocnopHflHHMH po.ua 
Parathelohani caMijOB jih^hhok KOMapoB paHee HeouHOKpaTHO OTMe^aJiocb (JlyxcKOBa 
H,ap., 1988). 

K HacTonmeMy BpeMeHH y MaJinpHHHbix KOMapoB 3ana,uHOH Ch6hph OTMe^eHO 
4 BH^a MHKpocnopHflHH: I. globulifera, P. messeae, P. illinoisensis var. messeae h Hialino - 
cysta anophelis (Hcch, IlaHKOBa, 1983; JlyxcKOBa h .up., 1988; IlaHKOBa h .up., 1991). 
TpyflHOCTH HfleHTH^HKanHH MaJIHpHHHbIX KOMapOB npHBCJlH K TOMy, qTO BCe 4 BH£a 
c^HTaiOTCH napa3HTaMH An. messeae. Pe3yjibTaTbi Harnero Hccjie,uoBaHHH noKa3biBaiOT, 
^to xo3hhhom P. messeae TaKx<e hbjihctch h HeuaBHO onHcaHbm bh,u An. beklemishevi 
(OrerHHH, Ka6aHOBa, 1976). Heo6xo£HMo no,ii^epKHyTb, ^to TaKcoHOMHqecKHH cTaTyc 
P. messeae Tpe6yeT yTOTOeHHH c npHMeHeHHeM mcto^ob ajieKTpoHHOH MHKpocKonHH, 
npHMeHeHHe KOTopbix cefi^ac o6n3aTejibHO (Hcch, 1986). 

MHKpocnopH^HH I. globulifera BCTpeTHjiacb TOJibKO y jih^hhok An. messeae. 
B HacTonmee BpeMH mm He mojkcm c^enaTb oKOH^aTejibHbiH Bbrno^ o cnenH^HqHocTH 
pacnpe,ueJieHHH stoh MHKpocnopH,iiHH KaK b OTHomeHHH bh^ob h nonoB OOToro BH.ua, 
TaK H B OTHOUieHHH HHBepCHOHHbIX TCHOTHnOB. 

IlOCJie HH^HUHpOBaHHH JIH^HHOK SHTOMOnaTOreHHOH 6aKTepHCH Bti MbI o6Hapy- 
xchjih y BbixcHBiiiHx 3apaxceHHbix MHKpocnopHuneH caMnoB An. messeae TOJibKO o^hh 
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HHBepcHOHHbiii reHOTHn XL 12 R 11 3R 0 i3L 00 . PaHee coo6maJiocb, mo MHKpocnopHflHH 
CHH^caioT qyBCTBHTejitHOCTb xosHHHa k B. thuringiensis Ha paHHHx CTajjHnx CBoero 
pa3BHTHH (HcCH, OHaiJKHH, 1984). 3THM OHH OTJIHqaJIHCb OT rpHSOB, napa3HTHpyiOIimX 
y juhihhok. HaniH pe3yjibTaTbi TaKxce noKa3biBaioT, mo 'lyBCTBH to jibHOCTb x 03 HHHa 
CBH3aHa h c ero reHOTHnoM. 

Cjie,ayeT OTMeTHTb, mo pa6oT, nocBnmeHHbix reHOTHnH*iecKOH npnypo*ieHHOCTH 
MHKpOCnOpHflHH, He TaK MHOrO, XOTH, nO-BHJJHMOMy, 3TH 3H3HH5I BaJKHbl KaK B TeOpe- 
THqeCKOM, TaK H B npaKTH^eCKOM OTHOHieHHHX. MOXCHO OTMeTHTb HCCJieflOBaHHH 
Ha ypoBHe <J)epMeHTHbix chctcm HaceKOMbix (HoJirHx h n p., 1995). Ilojiy*ieHHbie 
b no,ao6Hbix HccjieflOBaHHHx flaHHbie npojiHBaioT cbct Ha npoueccbi, npoTeKaiomne 
B OpraHH3Me X03HHHa npH MHKp0Cn0pH,IJH03aX. CHTyaiJHH C HHBepCHOHHbIM nOJIHMOp- 
4>h3mom HecKOJibKO HHaH. HHBepcHOHHbiH nojiHMop(J)H3M HMeeT aaanTHBHyio npHpOfly 
(CTerHHH, 1991). IIoaTOMy, aHajiH 3 Hpyn pacnpejjejieHHe MHKpocnopHflHH b nonyjiHimnx 
MaJIHpHHHbIX KOMapOB, Heo6xOflHMO y^HTblBaTb, KaKHM CnOCOSOM npOHCXOOTJIO 
3apaxceHHe napa3HTaMH - TpaHCOBapnaJibHbiM hjih nepopaJibHbiM. ToJibKo bo btopom 
CJiy^iae mojkho peajibHo roBopHTb o yyBCTBHTejibHocTH oco6en c tcm hjih hhlim reHO- 
THIIOM K MHKpOCnOpHJJHHM. 

CHHxceHHe 3apaxceHHOCTH jih^hhok MajinpHHHbix KOMapOB cjiejjyeT othccth 
k He6jiaronpHHTHbiM nocjiejjCTBHHM jjchctbhh Bti, nocKOJibKy P. messeae He nepejjaeTCH 
ajiHMeHTapHbiM nyTeM (IlaHKOBa, 1985). IIoaTOMy HejjocTHruiHe 3pejiocTH MHKpocnopn- 
n HH He CMOryT npOflOJHKHTb CBOH JKH3HCHHbIH IJHKJI H nOCTeneHHO SJIHMHHHpyiOTCH H3 
nonyjiHijHH. HpyrHM cnoco6oM nepefla^H MHKpocnopHjjHH hbjihctch TpaHCOBapnaJib- 
HbiH (JlyxcKOBa h jx p., 1988). O^HaKO MHKpocnopHjjHH b caMKax 3aBepinaioT cboh uhkji 
pa3BHTHH nepe.ii OTKjiajjKOH hhij, a Ha CTajjHH jih^hhkh oSHapyxcHBaioTcn c Tpy^OM. 
IloaTOMy mm MoxceM jiHinb npe^nojioxcHTb, mo 3apaxceHHbie jih^hhkh caMOK nony^aioT 
HeKOTopoe npeHMymecTBo b ycJiOBHnx HH^HunpoBaHHH Bti. 
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rncKoro CTaTyca napa3HTHmcKHx tph6ob. 
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DISTRIBUTION OF NATURAL PARASITES - FUNGI AND MICROSPORIDIES - 
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BEFORE AND AFTER TREATMENT BY ENTOMOPATHOGENIC BACTERIA 
BACILLUS THURINGIENSIS ISRAELENSIS 


V. A. Burlak and T. F. Pancova 
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SUMMARY 

The distribution specificity of fungi and microsporidies in natural population 
of Anopheles messeae Fall, and A. beklemishevi Stegny et Kab. and those wich survived 
after treatment them by Bacillus thuringiensis israelensis (Bti) were observed. Parasitic 
fungus nonselectively affected individuals of both species and all inversion genotypes 
of A . messeae. Microsporidia Parathelohania messeae affected males and it has not species 
and genotypic specificity. The 4-th instar larvae of both species infected by parasitic 
fungus after treatment them by Bti did not survive. The level of microsporidian infection 
of A. messeae and A. beklemishevi after Bti treatment was reduced from 1.1±0.5 to 
0.5 ± 0.3 % and from 1.3 ± 1.3 to 0.7 ± 0.5 % accordingly. A. beklemishevi was registered 
as Parathelohania messeae host for the first time. The harmonious relationships between 
malaria mosquitoes and their parasites in natural populations may be destructed by the Bti 
treatments. 



